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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
chip, a multi-chip package, a semiconductor device, and . 
an electronic equipment using it, for easy manufacturing 
a terminal electrode, reduced external dimension, easy 
3-dimension mounting of a semiconductor chip, and 
minimum degradation in electric characteristics. 
SOLUTION: A conductor is applied, in paste, to a 
division point set for each chip unit which is determined 
on a wafer in advance by a printing device. The 14- 
conductor is divided into chip units to form a bump 
terminal electrode, thus forming a semiconductor chip. 
The bump terminal electrode divided for each chip unit is 
provided at the divided point set for each chip unit which 
is pre-determined on the wafer. The semiconductor 
chips are laminated with the electrode connected, and a 
conductor for conduction between laminated chips is 
provided to constitute a multi-chip package. The 
terminal electrode of the semiconductor chip is 
connected to the electrode of a circuit board to 
constitute a semiconductor device. 
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[Claim(s)] 

[Claim l] The semiconductor chip characterized by having the terminal electrode which 
applied the electrical conducting material with the airline printer, and divided it into 
the division part set up for every chip unit beforehand set to the wafer for every chip 
unit. 

[Claim 2] The equipment which applies an electrical conducting material is a 
semiconductor chip according to claim 1 characterized by being any of the decalcomania 
equipment which consists of the regurgitation mold airline printer which consists of an 
ink jet method, a dispensing method, and a spray method or a screen-stencil method, a 
pin imprint method, and a **** type imprint method. 

[Claim 3] The terminal electrode divided in claim 1 or a semiconductor chip according to 
claim 2 is the solder breathed out from ink jet equipment, gold, or a semiconductor chip 
characterized by being silver any. 

[Claim 4] The multi chip package characterized by consisting of a conductor which flows 
through between the chips which carried out the laminating of the semiconductor chip 
which has the terminal electrode divided for every chip unit to the division part set up 
for every chip unit beforehand set to the wafer, and connected and carried out the 
laminating of each electrode to it. 

[Claim 5] The multi chip package according to claim 4 characterized by having come to 
carry out continuous laminating of the semiconductor chip of the same class at least, 
and connecting each electrode to the electrode of a semiconductor chip. 
[Claim 6] The semiconductor device characterized by applying an electrical conducting 
material with an airline printer, having the terminal electrode divided for every chip 
unit in the division part set up for every chip unit beforehand set to the wafer, and 
connecting a terminal electrode to the electrode of a semiconductor chip in it. 
[Claim 7] The semiconductor device according to claim 6 which aligns those two 
adjoining sides, carries out the laminating of two or more same or semiconductor chips 
of different-species size, and is characterized by having centralized the terminal 
common to each semiconductor chip on the border side by which alignment was carried 
out [ above-mentioned ], having arranged the electrode for the terminals during the 
laminating chip by which intensive arrangement was carried out, and connecting each 
electrode to the electrode of a semiconductor chip. 

[Claim 8] Claim 6 characterized by connecting each electrode to the electrode of the 
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circuit board while making the same the array pattern of the electrode common 
terminal of each semiconductor chip and making the amount of [ of a layered product ] 
edge surface part arrange on a straight line in common, or a semiconductor device 
according to claim 7. 

[Claim 9] Electronic equipment characterized by having the circuit board which 
connected the semiconductor device by MAZABODO in which a semiconductor device 
according to claim 6 to 8. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor chip, a multi chip 
package and a semiconductor device, and the electronic equipment that used it for the 
list. 
[0002] 

[Description of the Prior Art] Advanced features and a miniaturization of a 
semiconductor device are attained by arranging two or more semiconductor chips and a 
multi chip package (Multi Chip Package) taking in recent years into one package, with 
highperformanceizing of electronic equipment, and a miniaturization. And there are 
what put two or more semiconductor chips in order superficially, and a thing which 
carried out the laminating of two or more semiconductor chips in the thickness direction 
in a multi chip package. Since the multi chip package which put the semiconductor chip 
in order superficially needs a large component-side product, its contribution to the 
miniaturization of electronic equipment is small. For this reason, development stacked 
[ MCP ] which carried out the laminating of the semiconductor chip is performed briskly. 
[0003] As this kind of package structure, it is common to have the composition of 
connecting the terminal electrode which carried out the laminating of two or more 
semiconductor chips to the shape of a pyramid according to the magnitude of a 
dimension, and was prepared in the top face of each semiconductor chip by the bonding 
wire as indicated by the official report of JP,62-158840,U and JP,6"37250,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, conventionally [ above-mentioned ], 
by the multi chip package of structure, the ranking which carries out a laminating will 
be regulated by the chip size, and there is a fault that there are few degrees of freedom 
of a laminating, moreover, although carried out to connection of the terminal electrode 
during a chip using a bonding wire, since the distance between terminals is not fixed, 
wire die length boils many things, and crosses, and there is a problem which 
degradation of the electrical characteristics resulting from bonding length produces. 
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Furthermore, since the formation field of a terminal electrode needs to be exposed and 
the low order chip of the chip which carries out a laminating has limited requirements 
in a chip size rather than a high order chip, it also always has the problem that a design 
degree of freedom is very small. Moreover, when the low order chip and high order chip 
of the same size are used, the space for a bonding wire is needed between a low order 
semiconductor chip and a high order semiconductor chip, and there is a fault that a 
dimension becomes large. For this reason, the low order chip and high order chip of the 
same size also have a small dimension, and development of a multi chip package with 
easy manufacture of an electrode is desired. Moreover, in the former, since an electrode 
applies soldering paste to vacuum evaporationo or an electrode part one by one, and is 
formed in it and a production process increases, to be able to create by easy, 
manufacture is desired. 

[0005] It aims at offering the semiconductor chip which can make degradation of 
electrical characteristics min, a multi chip package and a semiconductor device, and the 
electronic equipment that used it for the list while this invention can do a dimension 
small paying attention to the above-mentioned conventional trouble while making 
manufacture of a terminal electrode easy, and it can perform three-dimension mounting 
of a semiconductor chip easily. Moreover, it aims at the ability to be made to carry out 
three-dimension mounting, without being influenced to a chip size the 2nd. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
semiconductor chip concerning this invention is characterized by having the terminal 
electrode which applied the electrical conducting material with the airline printer, and 
divided it into the division part set up for every chip unit beforehand set to the wafer for 
every chip unit. 

[0007] Thus, as for constituted this invention, an electrode is also divided into 
coincidence, when a terminal electrode is applied in the state of a flow by the airline 
printer, an electrode is formed and a wafer is divided for every chip unit in the division 
part defined beforehand. Moreover, since the electrode of two semiconductor chips can 
be made with one spreading and cutting of a wafer, a manufacture process decreases. 
[0008] Moreover, by carrying out by any of the decalcomania equipment which consists 
of the regurgitation mold airline printer which consists of an ink jet method, a 
dispensing method, and a spray method or a screen-stencil method, a pin imprint 
method, and a **** type imprint method, the equipment which applies an electrical 
conducting material can be manufactured easily, and can lessen a manufacture process. 
[0009] Moreover, in order that the terminal electrode divided may manufacture an 
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electrode with the solder breathed out from ink jet equipment, gold, or which a silver 
electrical conducting material, manufacture becomes easy more. 

[0010] The multi chip package concerning this invention is characterized by consisting 
of a conductor which flows through between the chips which carried out the laminating 
of the semiconductor chip which has the terminal electrode divided for every chip unit to 
the division part set up for every chip unit beforehand set to the wafer, and connected 
and carried out the laminating of each electrode to it. 

[00 11] Thus, since constituted this invention flows through the electrode made by the 
same part of a chip with the conductor of the almost same die length, it is made to the 
almost same die length. Moreover, since the conductor which connects inter-electrode 
was arranged in the side face which carried out the laminating, the space of the vertical 
direction which also needs the low order semiconductor chip and high order 
semiconductor chip of the same size for a bonding wire becomes unnecessary. 
[0012] Moreover, it is good to come to carry out continuous laminating of the 
semiconductor chip of the same class at least, and to connect each electrode to the 
electrode of a semiconductor chip. 

[0013] Thus, since constituted this invention is carrying out continuous laminating of 
the semiconductor chip of the same class, the space of the vertical direction becomes 
unnecessary and it can make thickness of a dimension small. 

[0014] The semiconductor device concerning this invention is characterized by applying 
an electrical conducting material with an airline printer, having the terminal electrode 
divided for every chip unit in the division part set up for every chip unit beforehand set 
to the wafer, and connecting a terminal electrode to the electrode of a semiconductor 
chip in it. 

[0015] Thus, since an electrode is also divided into coincidence when divided for every 
chip unit in the division part as which the terminal electrode was applied by constituted 
this invention in the state of the flow with the airline printer like the above, the 
electrode was formed, and the wafer was determined beforehand and the electrode of a 
semiconductor chip can manufacture easily, it becomes cheap, and in .connection with it, 
a semiconductor device can also be made cheap. 

[0016] Moreover, the semiconductor device concerning this invention aligns those two 
adjoining sides, carries out the laminating of two or more same or semiconductor chips 
of different species size, it centralizes the terminal common to each semiconductor chip 
on the border side by which alignment was carried out [ above-mentioned ], arranges an 
electrode for the terminals during the laminating chip by which intensive arrangement 
was carried out, and is characterized by connecting each electrode to the electrode of a 
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semiconductor chip. 

[0017] Thus, while constituted this invention carries out intensive arrangement of the 
electrode within the limits of two adjoining sides, since an electrode is connectable in 
the same train, manufacture becomes easy. While being able to perform 
three-dimension mounting of a semiconductor chip easily, degradation of electrical 
characteristics can be made into min. 

[0018] Moreover, it is desirable to connect each electrode to the electrode of a logic chip 
while a semiconductor device makes the same the array pattern of the electrode 
common terminal of each semiconductor chip and making the amount of [ of a layered 
product ] edge surface part arrange it on a straight line in common. 

[0019] Thus, while the die length of the conductor which connects inter-electrode is 
made as for constituted this invention to the almost same die length and it can make 
degradation of electrical characteristics min like the above, since an electrode is 
connectable in the same train, manufacture becomes easy. 

[0020] Moreover, electronic equipment is characterized by having connected the 
above-mentioned semiconductor device by MAZABODO, and having the circuit board. 
[0021] Thus, since constituted this invention can make thickness of a dimension small, 
it can also make the appearance of electronic equipment small. Moreover, while there 
are few production processes, the easy multi chip package of manufacture is used. 
[0022] 

[Embodiment of the Invention] Below, the gestalt of the desirable operation of electronic 
equipment which used it is explained to a list as the semiconductor chip concerning this 
invention, a multi chip package, and a semiconductor device in a detail according to an 
accompanying drawing. 

[0023] Drawing 1 thru/or drawing 6 are the perspective views or the production process 
Figs, showing a cross-section side-face configuration in part of a semiconductor chip 14 
which constitute the multi chip package 10 concerning the operation gestalt of this 
invention. 

[0024] a part of silicon wafer 51 section which constitutes the semiconductor chip 14 of a 
multi chip package 10 with which this invention is used for drawing 1 , and which is 
mentioned later - a perspective view and drawing 2 are the A- A sectional views of 
drawing 1 with a side-face sectional view. A circuit element, for example, the circuit of 
the aluminum wiring 53, is made for every chip unit defined beforehand by the top face 
Up (active side side) of a silicon wafer 51, and the division part (La) for every chip unit 
of a semiconductor chip 14 is set to it. Moreover, the insulator layer 57 (Si02 film) is 
covered with some aluminum wiring 53 by the top face of a semiconductor chip 14 
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except for the hole 55 for chip electrode pads, and the division part (La) set up for every 
chip unit. That is, the top face of the silicon wafer 51 with which the circuit of aluminum 
wiring 53 grade was created has removed the insulator layer 57 (Si02 film) for the hole 
55 for chip electrode pads, and the division part (La) by photoetching, after making an 
insulator layer 57 (Si02 film) by thermal oxidation. 

[0025] He makes the division part (La) set up for every chip unit extend the aluminum 
wiring 53 which is the insulator layer 57 (Si02) bottom, and was arranged on the hole 
55 for chip electrode pads, and the flowing metal layer 59, and is trying to make signal 
I/O perform from the chip edge through this metal layer 59 in drawing 3 . Vacuum 
evaporationo of aluminum etc. may perform this metal layer 59. 

[0026] In drawing 4 , it hardens, after breathing out the electrical conducting material 
of a paste-like flow condition on the metal layer 59 allotted to the division part (La) and 
putting on it on the metal layer 59 from ink jet equipment 61. This hardened terminal 
electrode 63 is formed by the shape of a cylindrical shape. Either solder, gold or silver is 
used for this terminal electrode 63. In order that the terminal electrode 63 divided may 
manufacture the terminal electrode 63 for the electrical conducting material of either 
soldering paste, a golden paste or a silver paste with discharge and the hardened 
electrical conducting material from ink jet equipment 61, manufacture becomes easy 
from others. In addition, although ink jet equipment 61 was used for the terminal 
electrode 63 in the above, the dispensing method and spray method which are the same 
regurgitation mold airline printer may be used, or the method and pin imprint method 
which are decalcomania equipment may be used. 

[0027] In drawing 5 and drawing 6 , a silicon wafer 51 is cut in the division part (La) set 
up for every chip unit, and the hardened terminal electrode 63 is also disconnected 
together in connection with this. Generally a diamond cutter (Dc), a diamond blade, or 
the scribing method cut by the laser beam is carried out to this cutting. Thereby, the 
terminal electrode 63 is disconnected by two after the part has put on the metal layer 59 
allotted to the division part (La), and it is made as [ turn into / electrode / an electrode 
linked to the exterior of the semiconductor chips 14Aand 14B with which each terminal 
electrodes 63a and 63b were manufactured by both sides ]. 

[0028] In drawing 5 , except for the part of the terminal electrode 63, the mold of the 
chip cut for every chip unit in the division part (La) set up is carried out with the resin 
sealing agent 65, and each semiconductor chips 14A and 14B are manufactured. The 
transfermold approach which used mold metal mold, or the potting approach using 
potting resin can be used for this resin seal. 

[0029] The laminating of each semiconductor chips 14A and 14B and 14C" (this 



operation gestalt three pieces) is carried out continuously, and, as for this 
semiconductor chip 14 by which the laminating was carried out, the multi chip package 
10 consists of drawing 7 , drawing 8 , and drawing 9 by carrying out sequential 
connection of each terminal electrodes 63a and 63b with a conductor 67. Thickness is 
small made by each semiconductor chips* 14A, 14B, and 14C contacting, and a 
laminating being carried out in succession, in the vertical direction of illustration. 
[0030] In drawing 7 , each terminal electrodes 63a and 63b are connected by bonding 
wire 67A which is the 1st operation gestalt which is a conductor 67, and a flow is taken. 
Thereby, the die length of bonding wire 67Ais made to the almost same die length, and 
can make degradation of electrical characteristics min. Moreover, even if top 
semiconductor chip 14A of the same size and bottom semiconductor chip 14B are used, 
the space of the vertical direction required for bonding wire 67A becomes unnecessary, 
and thickness of a dimension can be made small. What is necessary is just to connect 
bonding wire 67A to the external electrode terminal 26 formed in the printed circuit 
board 12 mentioned later. The mold of the outside of bonding wire 67A is carried out 
with the outside resin sealing agent 69, and the multi chip package 10 is constituted. 
[0031] In drawing 8 , each terminal electrodes 63a and 63b are connected by conductor 
67B for solder of either the soldering paste and the golden paste which were breathed 
out in the state of the paste from the ink jet equipment 61 which is the 2nd operation 
gestalt which is a conductor 67, or a silver paste, and a flow is taken. Moreover, this ink 
jet equipment 61 is covered with the closure insulator layer 71 to the end face of a 
semiconductor chip 14, and you may make it form it in it from this ink jet. Thereby, a 
conductor 67 and the closure insulator layer 71 can be made by the configuration of easy 
equipment. 

[0032] In drawing 9 , each terminal electrodes 63a and 63b are connected by lead rod 
67C which is the 3rd operation gestalt which is a conductor 67, and a flow is taken. 
Joining of lead rod 67C is carried out by the laser beam, and it is connected. Since 
others are the same, detailed explanation is omitted. What is necessary is just to 
connect lead rod 67C to the external electrode terminal 26 formed in the printed circuit 
board 12 mentioned later. 

[0033] Drawing 10 is an example of the outline perspective view of the semiconductor 
device 36 which consists of the condition of having mounted the multi chip package 10 
concerning the operation gestalt using the electrode structure (production process Fig. 
drawing 7 thru/or drawing 9 ) explained above in the printed circuit board 12. A 
laminating is carried out up and down and the multi chip package 10 is constituted so 
that those two adjoining sides may align two or more semiconductor chips 14A, 14B, 
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and 14C of different species size, as illustrated to these. If it puts in another way, a 
laminating will be carried out regardless of the size of semiconductor chips 14A, 14B, 
and 14C so that those one corner part may be in agreement. With this operation gestalt, 
minimum semiconductor chip 14A which makes a square is arranged at the upper layer, 
semiconductor chip 14B of somewhat large square size is arranged at the middle class of 
that low order, and the laminating of the semiconductor chip 14A of the lowest layer is 
carried out so that rectangle semiconductor chip 14C which has a long side longer than 
the one-side die length of the above-mentioned square semiconductor chip 14B and a 
shorter side shorter than the one-side die length of square semiconductor chip 14B may 
be arranged. And two or more minimum semiconductor chip 14A of the same size 
arranges and is made to carry out the laminating of the border continuously (the 
example of illustration three layers). 

[0034] Thus, in order [ those / adjoining ] to carry out the laminating of two sides 16X 
and 16Y as one corner is in agreement so that it may align, with each semiconductor 
chip 14 (14A, 14B, 14C), the following configurations are adopted for two or more same 
or semiconductor chips 14A, 14B, and 14C of different-species size. That is, the terminal 
common to each semiconductor chips 14A, 14B, and 14C is centralized on the border 
16X [ by which alignment was carried out / above-mentioned ], and 16Y side. For 
example, when a semiconductor chip 14 is constituted as a memory device, control 
terminals, such as electrode terminals, such as power-source Rhine, a data line, and an 
address line, or write enable, can be carried out in common. Therefore, it is made to 

carry out intensive arrangement of the 18n (n= 1, 2, n) of such common terminals on 

the alignment borders 16X and 16Y in each semiconductor chip 14. At this time, the 
array pattern of the common terminal of each semiconductor chip 14 is made in 
agreement. Of course, it is desirable to also make terminal pitch spacing regularity. 
When the laminating of each semiconductor chip 14 is carried out by doing in this way, 
18n of terminals arranged by the end face of a layered product is arranged by one 
straight line in the direction of a vertical. 

[0035] It faces carrying out the laminating of each semiconductor chip 14, and the fault 
by contact to a terminal and substrate silicon can be prevented between chips by 
making insulating adhesion resin 20 (referring to drawing 7 ) intervene between layers. 
And he connects by bonding wire 67A etc., and is trying for 18n of terminals of the 
laminating chip 14 to take a flow as shown in drawing 1 . What is necessary is to form 
an inclined plane in the part of the array borders 16X and 16Y of 18n of terminals of 
each semiconductor chip 14, to form a metallized layer 24 on 18n of terminals, to install 
in an inclined plane, to give bonding wire 67A using this metallized layer 24, and just to 
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connect this by bonding wire 67A to the external electrode terminal 26 currently formed 
in a printed circuit board 12. 

[0036] Thus, the formed multi chip package 10 is mounted in a printed circuit board 12, 
and the connector terminal 32 and 18n of common electrodes prepared in the edge of a 
printed circuit board 12 are connected by wiring Rhine 34. The semiconductor device 36 
which had a function by this is produced. Since design production was carried out so 
that intensive arrangement of the 18n of the common terminals might be carried out, 
and the semiconductor chip 14 of different-species size has adopted as adjoining 
two-side 16X and 16Y these configurations that a corner is made in agreement and 
carry out a laminating so that two sides 16X and 16Y may align, it is not necessary to 
carry out a chip laminating to the shape of a pyramid, and a laminating activity can be 
made to do very simply in this multi chip package 10. And since there is no limit by the 
chip size in a laminating, laminating ranking can be set as arbitration and the degree of 
freedom of a package design increases remarkably. Moreover, the connection distance of 
18n of common terminals of the chip 14 by which a laminating is carried out is between 
the upper and lower sides, and can be carried out in common, and the die length of 
bonding wire 67A also serves as the shortest. Consequently, degradation of an electric 
property can be suppressed to min. Although it becomes a concave tip side in parts other 
than border 16X which the multi chip package 10 arranged, and 16Y, since these can 
prepare an appearance by resin mold, it is satisfactory in any way. 

[0037] In addition, although the above-mentioned configuration described as what 
carries out the laminating of the semiconductor chips 14A, 14B, and 14C with which 
sizes differ It is aimed at the semiconductor chip of a different class which constitutes 
one circuit apparatus regardless of size. Intensive arrangement of the electrode common 
to these is carried out within the limits of two adjoining sides in each chip by the same 
array pattern, said two sides are aligned, the laminating of the different-species 
semiconductor chip is carried out, and you may make it make flow connection of a 
common electrode by part for the edge surface part of this layered product. Also in this 
case, what is necessary is just made to carry out continuous laminating of the 
semiconductor chip of the same class like the case of semiconductor chip 14A mentioned 
above. 

[0038] Moreover, the laminating of the semiconductor chips 14A, 14B, and 14C is 
carried out, a multi chip package 10 is constituted from an above-mentioned 
configuration, and although the multi chip package 10 has indicated the example by 
which the semiconductor device 36 which was mounted in the printed circuit board 12 
and multilayered is produced, it may produce semiconductor device 36A which mounts 
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any one of the semiconductor chips 14A, 14B, and 14C in a printed circuit board 12, and 
consists of independent. 

[0039] the multilayering semiconductor device 36 which mounted the multilayered 
semiconductor chip 14 which drawing 11 requires for the operation gestalt of this 
invention in the printed circuit board 12 - moreover, either •■ the circuit board 1000 
which attached in MAZABODO 81 independent semiconductor device 36A which 
mounted the independent semiconductor chips 14A, 14B, and 14C in the printed circuit 
board 12 is shown. It is common to the circuit board 1000 to use organic system 
substrates, such as for example, a glass epoxy group plate. It is formed in the circuit 
board 1000 so that the bonding area which consists of copper may serve as a desired 
circuit. And those electric flows are achieved by connecting mechanically a bonding area 
and the external electrode of semiconductor devices 36 and 36A. 

[0040] In addition, since it can be made small even in the area which mounts a 
component-side product with a bare chip, semiconductor devices 36 and 36Acan attain 
the miniaturization of the electrical machinery and apparatus itself, if this plated 
circuit 1000 is used for electronic equipment. Moreover, in the same area, a mounting 
tooth space can be secured more and it is possible to attain advanced features, moreover, 
the terminal electrode of a semiconductor chip can manufacture easily the multilayered 
semiconductor device 36 and independent semiconductor device 36A - it can curtain 
and a semiconductor device is made cheaply. 

[0041] And the note type personal computer 1200 is shown in drawing 12 as electronic 
equipment equipped with this circuit board 1000. Since said note type personal 
computer 1200 is equipped with the circuit board 1000 aiming at advanced features, it 
can raise the engine performance. 
[0042] 

[Effect of the Invention] When a wafer is divided for every chip unit after an electrode is 
formed with the electrical conducting material which applied in the state of [ airline 
printer ] a flow, since the semiconductor chip concerning this invention considered as 
the configuration which has the terminal electrode which applied the electrical 
conducting material from the airline printer, and divided it into the division part set up 
for every chip unit beforehand set to the wafer for every chip unit as having explained 
above, since an electrode is also divided into coincidence, it can manufacture easily. 
Moreover, since it can use for the electrode of two semiconductor chips with one 
spreading and cutting of a wafer, a manufacture process decreases and it can do cheaply. 
[0043] The multi chip package concerning this invention in the division part set up for 
every chip unit beforehand set to the wafer Since it considered as the configuration 
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which consists of a conductor which flows through between the chips which carried out 
the laminating of the semiconductor chip which has the Bengbu terminal electrode 
divided for every chip unit, and connected and carried out the laminating of each 
electrode Since it flows through the electrode made by the same part of a chip with the 
conductor of the almost same die length, it is made to the almost same die length, and 
degradation of electrical characteristics can be made into min. Moreover, since the 
conductor which connects inter-electrode was arranged in the side face which carried 
out the laminating, the space of the vertical direction needed for a bonding wire 
becomes unnecessary, and the low order semiconductor chip and high order 
semiconductor chip of the same size can also make thickness of a dimension small. 
[0044] The semiconductor device concerning this invention aligns those two adjoining 
sides, and carries out the laminating of two or more same or semiconductor chips of 
different-species size. Since the terminal common to each semiconductor chip was 
centralized on the border side by which alignment was carried out [ above-mentioned ], 
the electrode is arranged for the terminals during the laminating chip by which 
intensive arrangement was carried out and each electrode was considered as the 
configuration linked to the electrode of a logic chip While an electrode carries out 
intensive arrangement within the limits of two adjoining sides, since an electrode is 
connectable in the same train, manufacture becomes easy. While being able to perform 
three -dimension mounting of a semiconductor chip easily, degradation of electrical 
characteristics can be made into min. Moreover, since the easy semiconductor chip of 
manufacture is used, a cheap semiconductor device is obtained. 

[0045] Moreover, since it considered as the configuration which mounted the 
semiconductor device which consists of a miniaturized multi chip package in 
MAZABODO, and was equipped with the circuit board and thickness of a dimension can 
be made small, electronic equipment can also make the appearance of electronic 
equipment small, and since the easy semiconductor chip and easy multi chip package of 
manufacture are used for it while there are few production processes, it can do cheap 
electronic equipment. 

[Brief Description of the Drawings] 

[Drawing ll some process drawings of the silicon wafer section concerning the operation 
gestalt of this invention it is a perspective view. 

[Drawing 2] Process drawing of the silicon wafer section concerning the operation 
gestalt of this invention is a side-face cross section a part, and it is the A-A sectional 
view of drawing 1 . 

[Drawing 31 The silicon wafer section concerning the operation gestalt of this invention 
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is a side-face sectional view a part, and it is process drawing of metal layer manufacture 
of a semiconductor chip. 

[Drawing 4] The silicon wafer section concerning the operation gestalt of this invention 
is a side-face sectional view a part, and it is process drawing of electrode manufacture of 
a semiconductor chip. 

[Drawing 5] The silicon wafer section concerning the operation gestalt of this invention 
is a side-face sectional view a part, and it is process drawing of cutting o'f a 
semiconductor chip. 

[Drawing 6] The silicon wafer section concerning the operation gestalt of this invention 
is a perspective view a part, and it is process drawing of cutting of a semiconductor chip. 
[Drawing 71 a part of electrode structure (bonding wire) of the multi chip package 
concerning the 1st ****** of this invention - it is a cross-section side elevation. 
[Drawing 81 a part of electrode structure (solder conductor) of the multi chip package 
concerning the 2nd ****** of this invention it is process drawing showing a 
cross-section side-face configuration. 

[Drawing 9l a part of electrode structure (lead rod) of the multi chip package concerning 
the 3rd ****** of this invention - it is process drawing showing a cross-section side-face 
configuration. 

[Drawing 101 It is the perspective view of a semiconductor device which mounted the 
multi chip package concerning an operation gestalt. 

[Drawing 111 It is the explanatory view of the example of application to.the circuit board 
of the multi chip package concerning an operation gestalt. 

[Drawing 121 It is the explanatory view of the example of application to the electronic 
equipment which mounted the multi chip package concerning an operation gestalt. 
[Description of Notations] 

10 Multi chip package 

12 Printed circuit board 

14 (14A, 14B, 14C) Semiconductor chip 

16X, 16Y Alignment border 

18n Common terminal 

20 Insulating adhesion resin 

22 Bonding wire 

24 Metallized layer 

26 External electrode terminal 

36 36A Semiconductor device 

51 Silicon wafer 
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53 Aluminum wiring 

55 Hole for chip electrode pads 

57 Insulator layer 

59 Metal layer 

61 Ink jet equipment 

63 Terminal electrode 

65 Resin sealing agent 

67 Conductor 

67A Bonding wire 

67B Handa conductor 

67C Lead rod 

81 MAZABODO 

1000 Circuit board 

1200 Note type personal computer (electronic equipment) 
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